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Supplemental Materials and Methods

Whole-mount in situ hybridization
To make a riboprobe for prmt8b cDNA was amplified by reverse-transcription PCR with primers: 5'-CGGGATCCATGGGACTGAGGCACTCATC-3' and 5'-GCTCTAGATTACCGCATTTTGTAGTCGT-3' from zebrafish larvae and subcloned to pBluescript II SK+ (Agilent). Digoxygenin-labeled antisense prmt8b riboprobe was generated by transcription with T7 RNA polymerase (Promega).
Whole-mount in situ hybridization was performed as described previously (47) except hybridization was at 65°C. For detection, NBT/BCIP (Roche) was used as the substrate for alkaline phosphatase. The NBT/BCIP signals were acquired using an AxioPlan-2 microscope and AxioCam CCD camera (Zeiss).
Generation of prmt8b knockout zebrafish
To make knockout zebrafish, we used transcription activator-like effector nucleotide 
Immunofluorescence analysis
For immunofluorescence staining of zebrafish, anti-Vglut1 (1:1,000, purified antibody) and anti-parvalbumin 7 (1:5,000, mouse ascites) antibodies were used, and immunostaining of larvae was performed as described previously (49). Alexa Fluor 488
and Alexa Fluor 568 goat anti-rabbit and goat anti-mouse IgG (H+L, Molecular Probes, Invitrogen) were used as secondary antibodies. Fluorescence images were obtained with a Zeiss LSM700 confocal microscope. These fluorescence images were constructed from Z-stack sections by a 3D projection program associated with the microscope.
Morpholino oligonucleotides
Antisense morpholino oligonucleotides (MOs) were synthesized by Gene-Tools (LLC). The sequences were prmt8-MO1 (translation-blocking) and prmt8-MO2
(splice-blocking) were 5'-ACCGCGATGAGTGCCTCAGTCCCAT-3' and 5'-TGGAGCATTCGATCTACAAGACAAG-3', respectively. The MOs were dissolved in and diluted with water and injected into the yolk of one-cell-stage embryos.
Footprint analysis
For the footprint test, mouse paws were dipped in nontoxic water-based inks (prmt8 +/+ mice in black and prmt8 −/− mice in red ink). Mice were trained to walk along a 50-cm-long, 10-cm-wide, paper-covered runway (with 10-cm-high walls) into an enclosed box. A fresh sheet of squared paper was placed on the floor of the runway for each run. The footprint patterns were assessed quantitatively by three length measurements including stride, sway and stance. Mean values were used for statistical analysis using Prism 5 (GraphPad Software).
Immunoprecipitation and Western blot
The human embryonic kidney (HEK) 293T cells were cultured in Dulbecco's exposed to Hyperfilm ECL (GE Healthcare) for 1 day at -80°C.
In vitro methylation assay
Purified wild-type PRMT8-Flag, K107R, S120A and G121A mutants were added to 2 g of GST-EWS (RGG3) (11), and incubated with 2 l of Compared to normal morphology of non-injected embryos (Control) (lateral view and dorsal view), prmt8 morphants showed brain malformations with unclear boundaries between brain subdivisions, especially at the midbrain-hindbrain boundary (arrowheads). 
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